Nanoparticle albumin-bound (nab)-paclitaxel has shown promising activity in advanced gastric cancer treatment. We herein report a case of advanced gastric cancer involving long-term management with a single administration of nab-paclitaxel. A 71-year-old man diagnosed with advanced gastric cancer with malignant ascites was treated with nab-paclitaxel as a second-line chemotherapy. He refused treatment continuation because of various severe toxicities in the first treatment cycle; he was therefore followed-up without any further treatments. Despite this, no disease progression was observed over 9 months. After progression, he received dose-dense paclitaxel, but he did not respond to this treatment and eventually died.
Introduction
Paclitaxel, a microtubule-stabilizing agent, is a key drug for advanced gastric cancer treatment. Dose-dense paclitaxel-containing regimens are widely used as secondline chemotherapy to treat patients with advanced gastric cancer (AGC) who experienced failure after fluoropyrimidine and platinum (1) . However, steroids and antihistamines, such as H1-and H2-receptor blockers, must be administered to patients prior to paclitaxel because Cremophor , a solvent polyethoxylated castor oil contained in the paclitaxel formulation, causes allergic and hypersensitivity reactions. Nanoparticle albumin-bound (Nab)-paclitaxel is a nanoparticle preparation consisting of paclitaxel and human serum albumin that can be administered without the steroids and anti-histamines (2) . Nab-paclitaxel is a current treatment option for breast cancer and non-small cell lung cancer (3, 4) . Additionally, it has shown promising activity for treating patients with previously treated advanced gastric cancer in a Japanese phase II trial (5) . We herein report a patient with AGC who received only one administration of nab-paclitaxel and showed long-term disease control.
Case Report
A 71-year-old man with an Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 0 was diagnosed with AGC, as he had a moderately differentiated Bormann type 1 adenocarcinoma in the posterior wall of the upper gastric corpus with synchronous liver and peritoneal metastasis. He joined a clinical trial and received S-1 plus leucovorin as first-line chemotherapy. He maintained a partial response for one year, and then malignant ascites appeared without obvious progression of other lesions ( Figure A) . His ECOG PS was 0 at the time of first progression. His findings on blood examinations, including carcinoembryonic antigen and carbohydrate antigen 19-9, were all within normal ranges, excluding his serum hemoglobin value. He received nab-paclitaxel (260 mg/m 2 on day 1, every 21 days) as second-line chemotherapy. During the first cycle of treatment, various toxicities occurred, including grade 4 neutropenia, grade 3 peripheral sensory neuropathy (PSN), grade 3 myalgia, grade 2 constipation, grade 2 anorexia, and grade 2 oral mucositis. Most toxicities recovered to grade 0 or 1 within 7 days from their onset, including neutropenia. However, the patient experienced PSN for 67 days before recovery to grade 1. Although treatment with a reduced dose of nab-paclitaxel was recommended, he refused treatment continuation. He received follow-up without any treatments. His ascites disappeared on CT scan 2 months after administration ( Figure B) , and no disease progression was observed for 9.4 months. However, peritoneal dissemination with ascites reappeared ( Figure C) , and he was treated with dosedense paclitaxel (80 mg/m 2 on days 1, 8, and 15 every 21 days) because he refused reintroduction of nab-paclitaxel. No severe toxicities were observed (maximum grade of toxicities were grade 0 neutropenia, grade 2 myalgia, grade 2 PSN, and grade 1 anorexia), and the treatment was continued. However, peritoneal dissemination and ascites increased two months after the administration was started ( Figure D) . He received 5-fluorouracil plus leucovorin as third-line chemotherapy, but the ascites increased. He died 17.8 months from administration of nab-paclitaxel.
Discussion
Tri-weekly nab-paclitaxel treatment resulted in a median time to response and median progression-free survival of 36 days (range, 29-57 days) and 2.9 months (95% CI, 2.4-3.6), respectively, in a phase II study for patients with previously treated AGC (5). We encountered a patient with AGC who maintained disease control over 9 months despite receiving just one administration of nab-paclitaxel. His cancer cells, especially peritoneal cancer cells, might have been highly sensitive to paclitaxel. Generally, malignant ascites in various cancers are associated with a poor prognosis (6) . Indeed, the median overall survival is only 3 to 4 months when AGC patients with malignant ascites do not receive any chemotherapy (7) . The single administration of nabpaclitaxel appeared to be quite effective, as he survived more than 1.5 years from its administration.
Interestingly, dose-dense paclitaxel after disease progression was not effective. There may be several reasons for this result. First, it was reported in preclinical and clinical studies that conventional paclitaxel might have a smaller volume of paclitaxel distribution in the tumor than nabpaclitaxel (8, 9) . This difference may be important for its therapeutic effectiveness. Second, a single dose of dosedense paclitaxel might not have been enough. In this patient, no neutropenia was observed during dose-dense paclitaxel treatment. Because neutropenia has been shown to be correlated with survival among patients with AGC treated with a standard dose of dose-dense paclitaxel (10), a randomized phase II trial was performed to evaluate the efficacy of doseescalated dose-dense paclitaxel guided by neutropenia, compared with standard-dose dose-dense paclitaxel for patients with previously treated AGC (11) . The efficacy data favored patients who received dose-escalated dose-dense paclitaxel. Finally, the progressive cancer cells might not have been sensitive to paclitaxel. Unfortunately, it was unclear whether or not his cancer cells were paclitaxel-resistant, because they were not assessed at the time of disease progression. An ongoing randomized phase III trial (ABSOLUTE) is evaluating the overall survival after treatment with tri-weekly paclitaxel or dose-dense nab-paclitaxel compared with dose-dense paclitaxel as second-line chemotherapy for patients with AGC (12) . This trial may answer some of these questions.
The patient experienced some severe adverse events in the first cycle. The most common grade 3 or 4 toxicities in a Japanese phase II trial for advanced gastric cancer were neutropenia in 49% of patients and PSN in 24% of patients, including myalgia in 5.5% of patients (5) . In cases with severe toxicities, dose reduction can be used to identify a tolerated dose for the patient. However, in this patient, treatment continuation would have been difficult, as the various severe toxicities, including PSN and myalgia, were observed simultaneously. The median reported recovery time from grade 3 to grade 1 PSN is 39 days (5), but recovery from grade 3 PSN in this case took longer than in the previous report. Prevention and treatment for PSN or acute pain syndromes, such as myalgia and arthralgia, should be considered, as those toxicities reduce patients' quality of life. Although several randomized trials have been performed, optimal management has not been clarified (13) .
In conclusion, we herein report the case of a patient with AGC who demonstrated long-term tumor control with a single administration of nab-paclitaxel.
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